Breakfast skipping is a potentially modifiable behavior that has negative effects on health and is socioeconomically patterned. This study aimed to examine the intrapersonal (health, behavioral, and cognitive) and social factors associated with breakfast skipping. Nonpregnant women (n = 4123) aged 18-45 y from socioeconomically disadvantaged neighborhoods throughout Victoria, Australia, completed a postal questionnaire. Sociodemographic characteristics, diet, physical activity, sedentary behaviors, and cognitive and social factors were assessed by self-report. Breakfast skipping was defined in 2 ways: 1) ''rarely/never'' eating breakfast (n = 498) and 2) eating breakfast #2 d/wk (includes those who rarely/never ate breakfast; n = 865). Poisson regression was used to calculate prevalence ratios and linear trends, adjusting for covariates. The P values for linear trends are reported below. Compared with breakfast consumers, women who reported rarely/never eating breakfast tended to have poorer self-rated health (P-trend < 0.001), be current smokers (P-trend < 0.001), pay less attention to health (P-trend < 0.001), not prioritize their own healthy eating when busy looking after their family (P-trend < 0.001), have less nutrition knowledge (P-trend < 0.001), and a lower proportion were trying to control their weight (P-trend < 0.020). When breakfast skipping was defined as eating breakfast #2 d/wk, additional associations were found for having lower leisure-time physical activity (P-trend = 0.012) and less selfefficacy for eating a healthy diet (P-trend < 0.043). In conclusion, a range of intrapersonal and social factors were significantly associated with breakfast skipping among women living in socioeconomically disadvantaged areas.
Introduction
Breakfast skipping is a modifiable behavior that has been shown to have negative effects on health. In cross-sectional studies in adults, breakfast skipping has been reported to be associated with overweight and obesity (1) (2) (3) (4) . The long-term health impact of breakfast skipping has also been shown to be detrimental. In a large prospective Australian study, men and women who skipped breakfast during both childhood and adulthood had greater waist circumferences and higher fasting insulin and total and LDL cholesterol concentrations compared with those who ate breakfast at both time points (5) .
Breakfast skippers have poorer diet quality than breakfast consumers, with higher intakes of total fat and cholesterol and lower intakes of fiber (6) . Breakfast skipping is also associated with other unhealthy behaviors including smoking, infrequent exercise, and frequent alcohol use (4, 5) . Not all studies have examined whether associations with health behaviors are independent of potential confounders such as socioeconomic position. Due to the potential negative consequences of skipping breakfast, it is important to identify characteristics of those who regularly skip breakfast to facilitate the targeting and development of strategies to increase breakfast consumption.
Despite the potential negative effects, breakfast skipping is a common behavior. In the 1995 Australian National Nutrition Survey (the most recently published national nutrition survey of Australian adults), 23% of adults reported that they did not usually eat breakfast. There is some evidence from large, nationally representative surveys in the United States that skipping breakfast has become more prevalent in recent decades (7) . For example, in 1965, 14.3% of men and women aged $18 y did not eat breakfast the day before the survey, which increased to 24% in 1977-1978 and to 25% in 1989-1991 (7) .
Young to middle-aged women have been identified as a highrisk group for weight gain (8) . Women are also typically responsible for meal preparation in the household (9, 10) , and the eating habits of the family food preparer have been shown to influence the eating habits of other family members (10) . Therefore, breakfast-skipping behaviors of women are likely to influence the behaviors of other family members. Evidence shows that children who perceive that their mother often skips meals are more likely to skip breakfast (11) .
Breakfast skipping has been shown to be socioeconomically patterned and tends to be more common in adults with lower levels of education (4, 5, 12) and low income (12) , but the reasons for these differences remain poorly understood. The behavioral, cognitive, and social factors associated with breakfast skipping have not been well examined, and even less is known about these factors in socioeconomically disadvantaged populations, who are at highest risk of poor health. Identifying the characteristics of women who skip breakfast may contribute to more targeted strategies for reducing the prevalence of breakfast skipping and improving health in this population group.
The aim of this study was therefore to examine the intrapersonal (health, behavioral, and cognitive) and social correlates of breakfast skipping among women living in socioeconomically disadvantaged neighborhoods.
Participants and Methods
The data were derived from the Resilience for Eating and Activity Despite Inequality (READI) study in women from socioeconomically disadvantaged neighborhoods conducted in Victoria, Australia. The READI study includes information on a wide range of health, behavioral, cognitive, and social factors. The study was approved by the Deakin University Human Research Ethics Committee. All participants gave informed written consent.
Sample. The study methods have been described elsewhere in detail (13) . Briefly, disadvantaged areas were defined as being in the bottom third of the SEIFA (Victorian Socio-Economic Indexes for Areas) distribution (14) . Forty urban and 40 rural areas were randomly selected, and from each area 150 women aged 18-45 y were randomly selected from the Australian electoral roll (registration on the electoral roll is compulsory for all citizens). In areas with <150 eligible women, all eligible women were selected.
During 2007 and 2008, 11,940 women were sent a postal invitation to complete a written questionnaire. Eight hundred and sixty-one surveys (7.2%) were returned as undeliverable. Questionnaires were returned by 4934 women (45% of delivered surveys). Women were excluded from the study if they had moved away from the sampled suburb before survey completion (n = 571), were outside the eligible age range (n = 13), completed the survey but were not the intended participant (n = 3), or withdrew their data after completing the survey (n = 2). The only data available for nonresponders was home address. Compared with study participants, nonresponders were more likely to be from urban than rural areas (P < 0.01) and from areas with lower mean SEIFA scores (representing greater area level disadvantage; P < 0.01) (13) .
Breakfast skipping. Breakfast consumption was assessed by using the question ''About how many days per week do you usually have something to eat for breakfast?'' Response options included ''rarely/ never,'' ''1-2 d/wk,'' ''3-4 d/wk,'' and ''5 d or more/wk.'' This question was used in the 1995 Australian National Nutrition Survey (15) . Two definitions of breakfast skipping were used: those who never or rarely ate breakfast and those who ate breakfast no more than 2 d/wk (rarely/never and 1-2 d/wk combined).
Intrapersonal correlates. Health-related factors included self-reported height and weight, which were used to calculate BMI (kg/m 2 ), and overall health. A recent study reported substantial agreement between BMI calculated from self-reported and measured data for middle-aged Australian women (16) . Health behaviors included smoking status, dietary intake, dietary habits, and physical activity.
An FFQ, which was based on several previously published and validated Australian nutrition surveys (15, 17, 18) , was used to assess frequency of consumption of fruits, vegetables, snack foods, fast food, meat and alternatives, dairy products, pasta and breakfast cereal, water, fruit juice, soft drinks, and alcoholic beverages over the previous month. There were 9 response options ranging from ''never or less than once per month'' to ''six or more times per day.'' For the analyses, frequencies were converted to daily equivalents. The FFQ also included questions on how often fat was usually trimmed from meat and the type of milk and bread usually consumed.
Diet quality was assessed by using a dietary guideline index, based on the Australian Guide to Healthy Eating (19) . The index was a modified version of a dietary guideline index that has been validated in the Australian population and has been shown to be associated with intakes of key nutrients and cardiometabolic risk factors (20, 21) . The index included 12 components (Supplemental Table 1 ). Points were awarded (0-10) for each component, and participants with intakes between the minimum and maximum amount were assigned scores proportionately. Points were summed to give an overall dietary score ranging from 0 to 120, with a higher score indicating higher compliance with the dietary guidelines.
The long version of the International Physical Activity Questionnaire was used to measure leisure-time physical activity (h/wk) and sitting (h/wk) (22) . Time spent watching television (h/wk) was also reported (23) .
Cognitive correlates. Nutrition knowledge was assessed by using 8 multiple-choice questions on choosing healthy foods based on a previously developed scale (24) . A nutrition knowledge score was calculated by awarding 1 point for each correct answer and then summing the points (score range: 0-8).
Fifteen questions that measured participantsÕ confidence to consume a healthy diet were used to calculate a healthy diet self-efficacy score [modified from Sallis et al. (25) ]. Points were awarded for each response, ranging from 1 ''not at all confident'' to 5 ''extremely confident.'' Points were summed to give a total score ranging from 15 to 75.
An ''attention to health'' score was calculated from 3 questions that asked participants how much attention they usually paid to personal health habits, eating a healthy low-fat diet, and controlling their weight [modified from Johansson et al. (26) ]. Points were awarded for each response option, ranging from 1 ''none'' to 5 ''very much,'' and summed to give a total score ranging from 3 to 15. Participants also reported whether or not they were currently trying to change their weight (27) .
Social correlates. To assess family influences on eating behaviors, women were asked how much they agreed or disagreed with the following statements: ''I often feel guilty preparing healthy foods, when my family would prefer to eat other kinds of foods,'' ''My familyÕs food preferences usually take priority over my own food preferences,'' and ''I make time to eat healthy even when I am busy looking after my family'' (28) . There were 5 response options ranging from ''strongly agree'' to ''strongly disagree.'' A combined score was not created due to the low internal consistency of items (CronbachÕs a = 0.5).
Scales for support from family and from friends/colleagues for healthy eating were created from 3 questions each (29) . Participants were asked how often in the previous year family members (or friends/ colleagues) had eaten low-fat healthy foods with them, encouraged them to eat healthy low-fat foods, and discouraged them from eating unhealthy foods. Response option ranged from never (1 point) to very often
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Covariates. Sociodemographic factors included age, country of birth, highest level of education, and marital status. Employment information included employment status, whether or not the participants worked outside of the home, and how often they worked night shifts. Information on household income and food hardship was collected (15) . Food hardship was assessed by using 2 questions: ''In the last 12 months, were there any times that you ran out of food, and couldnÕt afford to buy more?'' and ''How often did this happen?'' Participants also reported how many children <18 y old lived in their household.
Statistical analysis. Pregnant women (n = 210) were excluded from all analyses because meal patterns and dietary intake are likely to change during pregnancy. Chi-square analyses were used to test for associations between breakfast skipping (ate breakfast rarely/never, 1-2 d/wk, $3 d/wk) and categorical covariates. The scores for the dietary guideline index, physical activity, self-efficacy for a healthy diet, attention paid to health, family support and friend/colleague support for healthy eating, and physical activity and sedentary behaviors were divided into thirds for the analyses. Thirds were chosen because, although the sample size was large, the number of breakfast skippers was low and would have resulted in small cell sizes in multivariable models.
Prevalence ratios were calculated by using Poisson regression with robust SEs (30) for all factors that were found to be substantially different (P < 0.05) between breakfast skippers and breakfast eaters in Tables 1-3 , with the exception of dietary variables because dietary intake may be influenced by eating breakfast. Model 1 was the unadjusted univariable analysis. Model 2 included adjustments for all factors that were significant (P < 0.05) in model 1. The sample size for this analysis was reduced to 2711 due to the number of women missing at least 1 covariate. Sensitivity analysis was conducted by using 2 different definitions of breakfast skipping: those who rarely/never ate breakfast and those who ate breakfast no more than 2 d/wk (i.e., combined rarely/never and 1-2 d/wk). All statistical analyses were conducted by using STATA software (version 12.0; StataCorp).
Results
In total, 4123 nonpregnant women answered the breakfast consumption question. The majority (69.4%) of women reported eating breakfast at least 5 d/wk and 9.6% ate breakfast 3-4 d/wk. The 12.1% of women (n = 498) who reported rarely or never eating breakfast and the 8.9% who only ate breakfast 1-2 d/wk (n = 367) were classified as breakfast skippers.
Breakfast skippers tended to be less educated, with a lower proportion of breakfast skippers completing university compared with breakfast consumers (Table 1) . Breakfast skippers were also more likely to be born in a country other than Australia and not speak English at home, particularly those who ate breakfast 1-2 d/wk. A greater proportion of breakfast skippers were never married, had lower household incomes, more food hardship, and worked night shifts compared with breakfast consumers. Of those who reported food hardship, the frequency of running out of food was similar between the 3 breakfast groups (running out of food every 1 or 2 wk was reported by 20.8% who rarely/never ate breakfast, 13.7% who ate breakfast 1-2 d/wk, and 21.9% who ate breakfast $3 d/wk; P = 0.33). Age, employment status, area of residence, and living with children were not associated with breakfast eating habits.
The health and health-related behaviors associated with breakfast skipping were similar between the 2 breakfastskipping groups. A lower proportion of women who skipped breakfast reported that they had very good or excellent health compared with breakfast consumers (Table 2) . A higher proportion of breakfast skippers were obese, current smokers, consumed low amounts of fruit and vegetables, rarely trimmed fat from meat, and had a poorer diet quality (lower diet guideline index score) compared with those who ate breakfast. Breakfast skippers tended to spend less time engaging in leisure-time physical activity and more time watching television and sitting.
Compared with women who ate breakfast, those who skipped breakfast reported paying less attention to personal health habits, were not actively trying to lose weight or avoid gaining weight, and tended to have lower nutrition knowledge and lower self-efficacy for eating a healthy diet (Table 3) . Breakfast skippers reported more family barriers to healthy eating than breakfast consumers, with a higher proportion reporting that they felt guilty preparing healthy foods when their family preferred other foods, their familyÕs food preferences took priority over their own, and they did not make time to eat healthfully when busy looking after the family. Breakfast skippers also reported having less support for healthy eating from family and friends or colleagues.
Adjusted prevalence ratios for factors associated with breakfast skipping in Tables 1-3 are presented in Table 4 . After adjusting for all variables that were significant in the unadjusted analysis, rarely/never eating breakfast was associated with having lower self-rated health, being a current smoker, paying less attention to health, not trying to control body weight, not making time to eat healthy foods when busy looking after the family, and less nutrition knowledge (model 2).
Similar associations were found in the adjusted model when breakfast skipping was defined as eating breakfast no more than twice per week (rarely/never and 1-2 d/wk combined), and additional associations were found for speaking a language other than English at home, being less educated, being single, experiencing food hardship, working night shifts, and lower leisure-time physical activity and self-efficacy for a healthy diet (model 2).
Discussion
This study aimed to identify the intrapersonal (health, behavioral, cognitive) and social correlates of breakfast skipping in women from socioeconomically disadvantaged areas. The health and behavioral factors independently associated with breakfast skipping were poorer self-rated health and being a current smoker. Cognitive and social factors that were independently associated with breakfast skipping were paying less attention to health, not trying to control weight, not prioritizing healthy eating when busy looking after the family, and less nutrition knowledge. When a broader definition of breakfast skipping (eating breakfast no more than twice per week) was used, lower leisure-time physical activity and self-efficacy for eating a healthy diet were also associated with breakfast skipping. To our knowledge, this is the first study to examine a wide range of correlates of breakfast skipping, and the first study to focus on women living in socioeconomically disadvantaged areas, an important at-risk priority group.
Breakfast skippers had worse self-reported health than breakfast consumers. Due to the cross-sectional design of the study, it is not clear whether skipping breakfast has a detrimental effect on health or if breakfast was skipped because of illness. Breakfast skipping was also associated with being a current smoker, which is consistent with previous studies (4, 5, 31) . For smokers, the first cigarette of the day may take priority over eating breakfast or be used as a substitute for breakfast. However, information on timing of cigarette use was not collected in the current study, so this cannot be ascertained. Associations between breakfast skipping and health behaviors may be due to common predictors such as attitudes to health.
Breakfast skippers had lower nutrition knowledge than those who ate breakfast. These women were less able to correctly identify the low-fat, high-fiber, or low-energy foods. Higher nutrition knowledge has been shown to be associated with higher intakes of fruit and vegetables and lower intake of fat (32) . This suggests that interventions aimed at increasing nutrition knowledge among socioeconomically disadvantaged women may have beneficial effects on breakfast consumption. To date, such research is limited and results are somewhat inconsistent (33, 34) .
A lower proportion of breakfast skippers reported they were actively trying to control their weight (lose weight or not gain weight) compared with breakfast consumers. Skipping breakfast is sometimes used as a (misinformed) weight-loss strategy (35), and within this sample it appears that women were not using this strategy, although it is unclear if they had adopted other strategies. Breakfast skipping was not associated with obesity in the multivariable model, which is not consistent with previous studies that have reported breakfast skipping to be associated with higher rates of overweight and obesity in adults (2) (3) (4) 31, 36) . It is possible that among socioeconomically disadvantaged women, other factors have a greater influence on body weight than breakfast habits. Breakfast skipping was not associated with number of children, but a lower proportion of women who skipped breakfast reported they made time to eat healthy foods when busy looking after their family. Time pressure has been reported to be a barrier to healthy eating among women, with a large proportion of women reporting family commitments to children and other family members as causes of time pressure (37) . Parental breakfast eating has been shown to be the most important factor associated with breakfast eating in adolescents (4) . In addition to being more likely to skip breakfast, adolescents with breakfastskipping parents have also been shown to have more healthcompromising behaviors such as being less physically active, choosing higher-fat milk, and having a higher BMI than children whose parents eat breakfast (4). Therefore, increasing breakfast consumption in adults has the potential to also improve the breakfast consumption of their children, and promoting the importance of being a good role model may help busy women prioritize breakfast eating.
Consistent with previous studies, breakfast skipping (eating breakfast no more than twice per week) was more common in those with a lower individual-level socioeconomic position as measured by education and food hardship (4, 12) . Previous research suggests that people of lower socioeconomic position and those living in disadvantaged neighborhoods have dietary intakes that are less consistent with dietary recommendations (38) (39) (40) . Increasing breakfast consumption may represent 1 practical strategy to help improve diet quality in those experiencing socioeconomic disadvantage. Breakfast is often a nutritious meal, with popular breakfast foods coming from the core food groups (breads and cereals, fruit, and dairy products). Breakfast skipping has previously been shown to be associated with poorer 2 Adjusted prevalence ratios were not calculated for model 2 because the association in the unadjusted model was not statistically significant. 3 Nutrition knowledge score was calculated by awarding 1 point for each correct answer for the 8 questions (potential score range: 0-8). A higher score indicates higher knowledge. 4 Self-efficacy score was calculated by summing the responses for the 15 questions on self-efficacy for a healthy diet (potential range: 0-75). A higher score indicates higher self-efficacy.
nutrient intake: for example, lower intakes of fiber, vitamins, and minerals and higher intakes of energy, fat, and cholesterol (6) . Food hardship was more common among women who ate breakfast no more than twice per week, possibly because they could not always afford food to eat for breakfast or they chose to skip breakfast so they would have food for other meals.
There are several limitations of this study that should be taken into account when interpreting the findings. Only 45% of the women invited to participate in the study completed the questionnaire, which may have resulted in selection bias. However, there was heterogeneity in the covariates examined, which is important in an analytical study. The findings cannot be generalized to men, older women, or women living outside of socioeconomically disadvantaged areas. Although the study sample was selected from socioeconomically disadvantaged areas, there was variation in the individual-level socioeconomic characteristics of the women (e.g., income, education). Due to missing data, the sample included in the multivariate models was reduced to 2711. Women included in the final analysis were more likely to be born in Australia, speak English at home, be married, and be university educated and less likely to be employed outside of the home, report food hardship, and to have children. However, there was still sufficient variation in the remaining sample to allow detection of associations between the health, behavioral, cognitive, and social variables and breakfast skipping. The reduced sample may be less disadvantaged than the overall sample; therefore, our findings might be more conservative. Information on ethnicity was not collected, but most participants were Australian-born, and therefore the findings might not be applicable to culturally diverse populations. Breakfast was selfdefined, and women who work the night shift may be misclassified as breakfast skippers if they defined breakfast as eating a meal during traditional breakfast hours and not the meal they ate when they woke up. Finally, because this was a crosssectional analysis we were unable to determine causality.
Strengths include the large sample size, the wide variety of correlates that could be examined simultaneously in the same study population, and adjustment for a range of important confounding factors.
In conclusion, a range of health, behavioral, cognitive, and social factors were associated with breakfast skipping among women living in socioeconomically disadvantaged areas. Acknowledging the cross-sectional nature of this study and the need for research confirming the direction of effects, these findings suggest that there may be multiple influences on this behavior. Programs that aim to promote breakfast consumption in this population group should consider targeting nutrition knowledge and family-related barriers to healthy eating.
